Targeted mutagenesis of dengue virus type 2 replicon RNA by yeast in vivo recombination.
The use of cDNA infectious clones or subgenomic replicons is indispensable in studying flavivirus biology. Mutating nucleotides or amino acid residues gives important clues to their function in the viral life cycle. However, a major challenge to the establishment of a reverse genetics system for flaviviruses is the instability of their nucleotide sequences in Escherichia coli. Thus, direct cloning using conventional restriction enzyme-based procedures usually leads to unwanted rearrangements of the construct. In this chapter, we discuss a cloning strategy that bypasses traditional cloning procedures. We take advantage of the observations from previous studies that (1) unstable sequences in bacteria can be cloned in eukaryotic systems and (2) Saccharomyces cerevisiae has a well-studied genetics system to introduce sequences using homologous recombination. We describe a protocol to perform targeted mutagenesis in a subgenomic dengue virus 2 replicon. Our method makes use of homologous recombination in yeast using a linearized replicon and a PCR product containing the desired mutation. Constructs derived from this method can be propagated in E. coli with improved stability. Thus, yeast in vivo recombination provides an excellent strategy to genetically engineer flavivirus infectious clones or replicons because this system is compatible with inherently unstable sequences of flaviviruses and is not restricted by the limitations of traditional cloning procedures.